This paper analyzes the earnings determinants in the Ghanaian manufacturing industries, focussing on the impact of unions in terms of the so-called "union relative wage effect" and the possible asymmetries of this impact across the earnings distribution. We find evidence of a union relative wage effect occurring via two distinct channels. First, we find a direct effect through individual union membership. This is the standard "union premium" well known from the empirical literature on unions. Second, we find evidence of a spillover effect to non-union members. In addition, we find evidence of an additional union effect coming through via firm-specific training. We confirm our conjecture of an asymmetry in the union relative wage effect, unions mainly benefiting the lower end of the wage distribution. This is in line with previous research, which generally finds that unions increase income equality and reduce wage discrimination. Evaluating the nonunion sub-sample using the estimated union wage structure further establishes the presence of structural differences between the union and non-union segments of the Ghanaian manufacturing industry in that for given characteristics, a worker in the union sector earns more than a worker in the non-union sector. † We are grateful to Donald Parsons and seminar participants at the Centre for Labour Market and Social Research, Aarhus, Denmark, for helpful discussions and suggestions. Remaining errors and omissions are ours. The views expressed here are those of the authors and should not be attributed to the World Bank or any of its member countries. 
Introduction
While the analysis of the determinants of earnings has been one of the success stories in empirical labor economics, less emphasis has been placed on the interplay between wages and institutional factors, such as labor unions, for example. This is particularly true in the case of Sub-Saharan African countries 1 , where such analysis seems especially warranted as a basis for policy proposals due to formal sector jobs being scarce and wages generally being low, in turn leading to both poverty and -due to the resulting low tax-revenues -a low level of goods and services from the public sector. The latter precludes promoting education, i.e., building human capital, for the next generation to the extent that is socially optimal.
The experience from developed economies seems to suggest that unions do potentially furnish a mechanism for providing a positive environment by affecting labor turnover and wage negotiation costs adversely, as well as promoting worker training, increased worker benefits and higher productivity, see Standing (1992) . Hence, there seems to be a scope for investigating the earnings determinants for developing economies with a focus on the possible effects of unions in greater detail, including a study of possible asymmetries across the earnings distribution.
1 See however, Rama (1998) who analyzes West-African CFA (Communaute Financiere Africaine) countries and finds evidence of unions in the private sector being more instrumental in creating wage moderation than in creating wage drift in CFA countries. Their members usually get lower wages than similar nonunionized workers, which the author ascribes to the subordinate nature of the labor movement in CFA countries. Kristensen and Verner (1999) analyze labor market distortions in Côte d'Ivoire and find evidence of unions affecting wages adversely at the higher quantiles of the earnings distribution, which seems to agree with the findings of Rama (1998) . Schultz and Mwabu (1998) analyze labor unions and their impact on wages and employment in South Africa. Among the main findings are that wages of union members of young African male workers are 145 percent higher than comparable nonunion workers in the bottom decile of the distribution and 19 percent higher in the top decile of the wage distribution. It is estimated that if this large union relative wage effect were cut in half, the employment of African youth, between the ages of 16 and 29, would increase by two percentage points.
4
Further, we find, in addition to a direct union premium related to individual union membership, an additional spillover effect to non-union members, coming through via the degree of unionization of the sector. Lastly, we find an additional indirect union effect coming through via training, interpretable as unions promoting training and being able to bargain and subsequently share some of the rents obtained by firms with their members.
While unions generally have only a short and controversial history in Sub-Saharan Africa, due to the continent relying heavily on smallholder agriculture in addition to the fact that unions are often prohibited by the national governments, the findings of this study indicate a role for unions in Ghana as being an effective "voice" for workers, and, possibly, also promoting training and efficiency in terms of lowering turnover and negotiation costs between workers and management (the data does not allow a rigorous investigation of this latter issue, however). Lastly, evaluating the non-union sub-sample using the estimated union wage structure, i.e., "as if" it was unionized, further establishes the presence of structural differences between the union and non-union part of the Ghanaian manufacturing industry in that for given characteristics, a worker in the union sector earns more than a worker in the non-union sector. This finding implies the existence of structural differences between the union and non-unionized part of the manufacturing sector, i.e., that unions do affect wages positively, which further corroborates the previous findings.
The paper is organized as follows. The next section discusses the economic theory underlying the analysis of trade unions, as well as a brief overview of the history of unionism in Ghana. Then follows in section three a discussion of the methodology of this paper, including the economic model, the econometric framework and data issues of this study. An explorative descriptive analysis of the data set is performed in section four, which is then followed by the quantile regression analysis in section five. Section six concludes and gives directions for further research.
The Economics of the Trade Union and Empirical Evidence
In this subsection we review the theoretical framework for the analysis of the trade union and provide a brief overview of the history of unionism in Ghana. 5
Theoretical Analysis of the Trade Union 2
A natural starting point in the analysis of unions would be to ask: "what do unions do?" (Freeman and Medoff; 1984) . The answer to this question is not straightforward, however. The theoretical literature traditionally states two main objectives of the union, namely to maximize (1) employment, and (2) wages of union members. Hence, here already we see that the answer to "what do unions do?" is not clear-cut. Indeed, there is an obvious trade-off at work between union objectives, since higher wages would seem to bring about higher unemployment and vice versa, ceteris paribus 3 . These objectives have traditionally been taken as exogenously given in the literature, although some attempts have been made to introduce endogenous elements. Most notably, the level of unionmembership has been argued to be an endogenous component of the union's objective function, due to unemployed members possibly leaving the union, see Pencavel (1991) .
As a consequence of the union objectives as stated above, it follows that for the forming of a union to be possible (unless maximization of members' employment were the exclusive objective), there must exist some rents in the product market(s) that can be shared between the firm and the union, and, ultimately, the workers (note how this seems to contradict the implication of perfect competition, under which a given firm earns zero profits -or, alternatively, the firm's production function exhibits decreasing returns to labor in a neighborhood around the equilibrium 4 ). However, there may be a case for the existence of unions generating the rents, which are subsequently shared with the union members -this is something that we will return to later. Second, the union must have some bargaining power that enables it to obtain part of these rents. When the union, i.e. group of workers, is large or strong enough that a threat of strike is credible, it will have the bargaining power that is necessary, but not sufficient, to obtain rents. In addition, namely, it is required that there be no or only minor alternative, i.e., unorganized, labor available. Hence, the union must have some degree of monopoly power in the supply of labor. Ultimately, when an entire sector is organized, a "closed shop" arrangement is said to be effective in the sector in question.
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Once in place, the existence of the union has several potential effects. First, the union may impose allocative costs through the distortion of factor prices, coming about through the increase of wages over and above what they would otherwise have been. In the absence of unions, allocative efficiency comes about as an allocation of identical factor inputs such that their marginal products are equalized across sectors. However, when unions are present, the wages of the unionized sector(s) is higher, relative to the non-unionized, which, in turn, leads to an employment level in the unionized sector below what it would otherwise have been. Next, this results in an influx into the nonunionized sector of formerly organized workers, in turn adversely affecting the wages in this sector.
Unions may also bring about technical inefficiencies. This is so, since in addition to the level of wages, the unions may also affect the restrictive practices of an industry, such as manning agreements or rules about work pace. Additional adverse effects on output may come about if the strike threat is actually carried out (and substitution with nonorganized labor is not possible or limited).
Note, however, that while the above discussion implicitly assumes perfect markets (prior to the emergence of the union), there exist considerable evidence that many product markets are characterized by imperfect competition, arising from bargaining power of labor due to specific training, mobility costs, and/or hiring and firing costs. For example, Stewart (1990) finds in an analysis of British data that only five percent of the establishments for which there is a positive and statistically significant union-non union wage differential operate in competitive product market conditions. In this case, it is not certain whether the replacement of individual bargaining with collective bargaining will bring about additional inefficiencies or, rather, reduce the preexisting inefficiencies. This brings us to the second of the "two faces" of unionism, in Freeman and Medoff's (1979) terminology: there is a potential for positive effects coming about as a consequence of unionism. Hence, rather than merely obtaining part of an already existing surplus, a union may be able to generate a surplus. First, it may act as an information provider, sharing information on workers' preferences for wages, personnel practices and so on between workers and management, information which may not otherwise have been shared. The reason for this is that while each individual may fear retaliation from management from expressing an opinion, a collection of workers -in a union -may not. Hence, the union 7 may act as the workers ' "voice", Hirschman (1970) . Second, the existence of unions may work as a "pool" of labor, in turn resulting in lower turnover and negotiating costs, since management now only needs to employ centralized bargaining, which is less costly than bargaining with each worker individually. Obviously, a crucial factor in a union's recognition as an efficiency-enhancing factor will depend on the extent to which continuity in the employment relationship is desirable.
In particular, it has been argued that union organization is more likely, the more workers are trained in firm-specific skills, see Williamson (1985) . In this case, the worker and the firm share the costs of capital-accumulation and both are similarly interested in maintaining a long-term relationship in which the returns from the human capital investments can be enjoyed, see Becker (1962) . Booth and Chatterji (1998) analyze the optimal level of training, when training comprises both general and firm-specific elements in a theoretical model. They find that the existence of local union-firm bargaining ensures that the post-training wage is set sufficiently high so as to minimize the number of quits considerably below what it would be in the absence of unions, in turn increasing the level of training provided by the firm. This analysis is consistent with the stylized fact that unions are associated with lower turnover and more-firm provided training, see, e.g. Booth, Zoega and Francesconi (1999) . Hence, in addition to a direct wage effect coming through via unions' bargaining power, we may a priori expect an additional effect from unionization coming about via (firm-specific) training. An investigation of whether this lends support to the Ghanaian experience, will be one of the main topics of the empirical analysis below.
The discussion above is what underlies the notion of the so-called "union relative wage effect", originating with the seminal work by Lewis (1963) . Lewis defines the union-nonunion wage differential ("the union relative wage effect") as:
Hence, referring to the above discussion, the possible existence and magnitude of the wage differential will depend on the extent to which the union is able to affect the wages of members relative to the wages of nonmembers, e.g., through bargaining, at one extreme, where the union through its bargaining power merely extracts and subsequently shares already existing rents (in the form of profits) of the firm with its members, to the other extreme, where the union generates rents through its potential adverse effects on labor-turnover and costs of wage-negotiations between management and workers (in reality, however, rather than any one of these two "pure" cases, it is likely that what we will see in reality is a combination of these to effects). However, as to the exact empirical implementation of this notion of a union relative wage effect, the theory is silent. This is left to the researcher, and there are several possibilities, with their advantages and disadvantages, as we shall see in the discussion on econometric methodology below.
A Brief Overview of the History of Unionism in Ghana
Most Sub-Saharan economies are dominated by smallholder agriculture, which, combined with the fact that many Sub-Saharan African governments historically have effectively prohibited independent trade unions, has led to unionism being low or even absent in many countries of the continent. Ghana, however, has a long tradition for labor unions, originating with the many guilds and artisans' associations in the early nineteenth century in what was then the Gold Coast, Gray (1981) . The origin of guilds and artisans led naturally to an organization of labor according to the field of work, e.g., into industrial and commercial workers, mineworkers, public service workers, teachers and educational workers, maritime and dock-workers, and so on, just as is common in most developed economies. The potential synergies between the labor movement and government were already realized early, even before Ghana's independence in 1957. In 1930, Lord Passfield (Sidney Webb) noted in a dispatch that "regulation of wage laborer organizations was of importance, and that colonial governments should act to facilitate the passage of unions into constitutional channels", Gray (1981 Following the increase in trade unions and the increased pressure on employers, employers also started to organize themselves, "it is significant that the earliest permanent employers' group, the Chamber of Mines, appeared in an industry with a strong union", Gray (1981) . Hence, it may be claimed that the emergence of unions helped generate a more dynamic environment on the labor market, where management and workers could meet and exchange ideas, thus increasing efficiency in production.
The formation of the first umbrella organization of employers came with the inauguration of the Ghanaian Federation of Industries, which later lead to the founding of the larger and more permanent organization, The Ghana Employers' Association (GEA) in 1959.
The GEA and the TUC were mainly brought together by collective bargaining, but later they expanded their relations and activities, meeting to discuss problems of development and additional ways of future cooperation. A very concrete example of the developing relations between workers' (TUC) and employers' (GEA) organizations is the Labor Advisory Council, which was a body specified in both the 1958 and 1965 labor laws. The
Council was originally created to advise the Department of Labor and became a very important forum for exchanges between management and unions, both of which had an equal representation of seven members in the Council.
The Industrial Relations Act of 1958 was a major breakthrough for the organization of labor. It secured bargaining guarantees for the unions in that it allowed extension of collective agreements, by administrative action, to workplaces where employees do "the same kind of work" as those already covered by agreement, but whose employers were reluctant to negotiate, thus, in effect, "forcing" reluctant management to the negotiating So what has been the effect of the increase of unionism in Ghana? Gray (1981) suggests that unions have been helpful in decreasing the number of strikes. Analyzing data on the number of work stoppages and man-days lost from 1945 to 1976, Gray finds that "against a background of increasing union membership, the number of strikes is remarkably consistent and, in fact, surprisingly low, given the rising worker expectations prior to independence and the unstable economic conditions after 1965". This points towards unions having played an active and positive role in the economic development of Ghana.
Following the economic breakdown of the Ghanaian economy in 1983, the socalled Economic Restructuring Program (ERP) was initiated by the Ghanaian government in collaboration with the IMF and the World Bank. One of the measures taken was a permanent layoff of 20,000 public workers from the "notoriously overstaffed Cocoa
Board", Nelson (1991) , which was however, followed by an equivalent of roughly two years' total compensation. Note that this seems to indicate a concern of wages over employment, at least for public workers' unions. This conclusion seems in line with the events in 1986, where the government announced an abolishment of leave allowances, which was a benefit that substantially supplemented low public-sector wages. Unions threatened with strikes, leading to the government reversing its decision and revising the 1986 budget, so that the allowances were no longer abolished. Also, between 1984 and 1991, the minimum wage had risen by more than 1200 percent as a result of bargaining between TUC, GEA and the government. All of these events hint at the bargaining power of Ghanaian unions being substantial.
There are examples of an even more active and direct influence of unions in Ghana.
Vormawor and Awuku-Apaw (1996) report a program run by The General Agricultural
Workers' Union (GAWU) in small villages in the Greater Accra Region in which rural workers have been organized into farming units and provided with education on issues such as grain storage, community afforestation, bee-keeping and the processing of gari (a local staple food). As a second example of non-traditional union roles, the GPRTU, which is comprised of commercial vehicle owners, drivers and their assistants, is responsible for vehicle safety and the collection of taxes for local and other government agencies, as well as checking over-speeding and the use of fire extinguishers by drivers.
Further, they help financing vehicles for members, Panford (1998) . All of this implies that the workings of Ghanaian unions may potentially go above and beyond the "traditional" wage/employment bargaining, affecting the wider economy, including the environment (however, the dataset applied in this paper does not allow us to go further into non-pecuniary issues of unionism in Ghana).
Methodology
This section presents a discussion of methodological issues involved in this study. We start with a discussion of the economic model underlying the analysis, and then discuss how to estimate this model, specifically aiming at incorporating the possibility of a union relative wage effect. Lastly, we discuss data related issues, focussing on how to incorporate unionism as an explanatory variable in the analysis of wage determinants.
Economic Model
The theoretical framework for the analysis is standard human capital theory; see, for example, Becker (1975) and Mincer (1974) , where an individual builds up knowledge and skills via education and experience (specific on-the-job, as well as general experience). According to the theory, individuals are then subsequently rewarded in terms of higher earnings according to the level of accumulated human capital. Formally, the economic model may be derived from the theory of individual demand for schooling, which viewed education as an investment in human capital, Becker (1975) . 
where W (wages) of individual i is the dependent variable, I is a vector of individual characteristics; for example age and age squared, the latter to capture possible nonlinearities, proxying general experience; tenure in the firm, capturing firm-specific experience; the level of education and gender. F is a vector of characteristics for the firm of individual i, for example the size of the firm (proxied by the number of employees) and geographical location. U is a vector of variables capturing possible union effects for individual i, for example union membership and/or union density of the firm or the sector.
Econometric Framework
The estimation method applied in this paper is quantile regression analysis. This method allows the marginal effects for different quantiles (where the quantile of interest may be chosen arbitrarily) of the dependent variable to be estimated simultaneously, thus exploring the entire conditional distribution. By allowing the parameter estimates for the marginal effects of the explanatory variables to differ across the quantiles of the 13 dependent variable, robustness to potential heteroscedasticity is achieved as a result. This contrasts with the widely used Ordinary Least Squares regression, which requires homoscedasticity (indeed, in the bulk of the empirical literature, the presence of homoscedasticity is merely a maintained hypothesis).
The method, however, has virtues other than being robust to heteroscedasticity,.
When the error terms are non-normal, for instance, quantile regression estimators may be more efficient than least squares estimators. Furthermore, since the quantile regression objective function is a weighted sum of absolute deviations, one obtains a robust measure of location and, as a consequence, the estimated coefficient vector is not sensitive to extreme observations on the dependent variable. The main advantage, though, is the semi-parametric nature of the approach, which relaxes the restrictions on the parameters to be constant across the entire distribution of the dependent variable. For our purposes, in particular, we would a priori expect the union relative wage effect to differ across the wage distribution, since unions would seem to be bargaining mainly on behalf of the workers at the lower end of the wage distribution. Further, it seems likely that the returns to education, tenure, or other relevant observable variables would differ across the wage distribution. For example, we may conjecture that education will be a more important determinant at the higher quantiles, relative to the lower quantiles.
Formally the method, first developed by Koenker and Basset (1978) , can be formulated as: In general, the Buchinsky (1995) examines various estimators for the asymptotic covariance matrix and concludes that the design matrix bootstrap performs the best. In this paper, the standard errors are obtained by bootstrapping using 200 repetitions, in line with the literature.
In addition to the quantile regression analysis, we will also estimate the mean logarithmic union-nonunion wage differential (or, similarly, the wage gap). Following Hirsch and Addison (1986) , the wage equation is estimated for the union 7 and non-union sector separately, thus estimating:
where subscripts n and u indicate the "non-union" and "union" sectors, respectively. The mean logarithmic union-nonunion wage differential (or, similarly, wage gap) is estimated as:
The wage differential may be evaluated at either the mean characteristics of the workers from the union or non-union sub-sample or from the full sample. We choose to evaluate the wage gap/wage differential at the mean characteristics of the full sample, since this, in effect, amounts to asking: "What is the predicted wage differential between working in the union and non-union sectors for a worker with average characteristics?", Hirsch and Addison (1986) .
economies. 7 We define the union sector as the collection of firms, for which at least one worker is a member of a union. Similarly, the nonunion sector consists of all firms, where no workers are organized in a labor union. Had we conditioned on individual union membership instead, we would implicitly have assumed no spillover effects to the wages of non-union members (at the firm level -note that since there are organized workers in all four sectors, we cannot use the sectoral union ndensity variable to discriminate between the union and non-union sectors since then, in effect, we would operate with the union sector, only). 8 The wage gap may be converted into a percentage value by applying the formula:
where e is the exponential function, see Halvorsen and Palmquist (1980) . Next, we may test whether the union relative wage effect is statistically significant by combining the estimated union wage structure and the characteristics of non-union members, hence estimating:
i.e., the wages of non-union members are predicted "as if" they were subject to the estimated union wage structure, i.e., to the returns to individual and firm characteristics prevailing in the unionized sector. Once estimated, we may then test whether the predicted wages from (8) are statistically different from the actual wages of non-union workers using a standard t-test. We will take rejection of the null-hypothesis of equality of the two wage series as implying structural differences between the union and nonunionized part of the manufacturing sector, i.e., that unions do affect wages positively. of which a sample of up to ten workers were interviewed, leading to a total sample of 215 firms and 1206 workers (however, there is a substantial dropout due to missing observation, leading to an effective estimation sample of 683 workers).
The main variables of the survey applied in this study include a "core" of (log) monthly wages and the standard human capital variables: age (to capture potential general experience), tenure in the firm (to capture potential specific experience), highest level of education, training variables, as well as occupational control variables and firm 9 Our alternative hypothesis is
This yields a test with more power than the two-sided alternative. level control variables, most notably size 10 of the firm in terms of employees. Regarding the issue of the possible existence of union relative wage effects, as discussed previously, this may be measured in various ways. There are two dimensions involved here. First, how do we conjecture the channel through which the union impacts wages: is there an individual, direct effect through individual union membership (the approach taken in, e.g., Beaudry and Sowa (1994) or is there instead (or potentially) an indirect effect through the degree of unionization at an establishment or in an industry (this is the approach taken by, e. g., Maloney and Ribeiro; , as this is viewed as proxying the bargaining power of a union within an industry, thus allowing spillovers to non-unionmembers? (if such spillovers exist, and are not taken into account, it will likely lead to an upwards bias in the estimated premium to individual union membership). We choose to let this be an empirical question (this was suggested to us by Donald Parsons), thus including both a dummy variable for individual union membership, as well as a sectoral union density variable, noting that collinearity is not likely to be a serious problem, as these two union variables are only weakly correlated (having a simple correlation of 0.08, whereas the individual union membership and firm union density variables have a simple correlation of 0.76, hence including both of the latter in the same regression would potentially cause serious collinearity problems 11 ).
However, potentially there may still be an endogeneity related to the use of the variable of individual union membership. Following the approach taken in Schultz and Mwabu (1998) we will suffice it to say that it is beyond the scope of our data to endogenize union membership, including explaining who gets a union job and who does not, as well as the extent to which unions enhance the productivity of workers with the same observable characteristics. As a result, any estimated union relative wage effects may overstate or understate the "true" union relative wage effect.
In the other dimension is the issue of how to define the unionized sector. One approach has been to simply measure the impact of unionism at the mean of the 10 It appears to be a well-established fact that larger establishments pay higher wages than smaller establishments, ceteris paribus; see, e. g., Schaffner (1998) and Velenchik (1997) . 11 Maloney and Ribeiro (1999) suggest including the union density variable at the firm level as a proxy for the bargaining power of the union over the firm's rents. However, with a high correlation between this and the dummy variable for individual union membership, inclusion of both would likely yield problems with multi collinearity, and hence, it is not valid to simultaneously "allow" the two different channels of a union characteristics of the sample, i.e. by merely including a dummy variable for whether an individual was unionized or not, and then interpret the possible significance of the parameter estimate of this as a union premium. This approach is not entirely unproblematic, however. The omission of any variables influencing wage determination that are positively (negative) correlated with the union variable will cause the estimated coefficient on the union variable to be upward (downward) biased, since the estimate coefficient picks up the effect from the omitted variable/factor, as well.
For example, we may conjecture that non-union jobs are typically found in smaller establishments/sectors, since it takes a certain size for an establishment or sector to be "interesting" for a union, in terms of potential members. Hence, failure to control for firm size may cause upwards bias in the union premium (however, the present dataset allows us to incorporate firm size as an explanatory variable). Further, in line with our previous discussion, it may be conjectured that firms that have become unionized respond to unionization by carefully vetting prospective new workers in order to employ higher quality workers even more so than before, due to the increased wage demands. And since "quality" is unmeasurable, we may, again, get upwards bias in the union premium estimates. The same applies to the labor turnover argument of unions: if unions reduce labor turnover, and this effect cannot be directly observed and/or included as an explanatory variable, the result is, once again, upwards bias in the union premium estimate.
One solution, if having a panel data set, is to extract the individual fixed effect of the data, thus mitigating the potential bias. If, however, one has a cross-section data set (as we have), an alternative to letting the union effect becaptured by a dummy variable in an estimation for the full sample is to split the sample in two, thus estimating the marginal returns to the explanatory variables in the union and non-union sector separately and calculating the union premium as the differential between these two sets of estimates, evaluated at the mean of the sample. For completeness, and since the former approach has been widely used in the literature, we will pursue both approaches in our analysis.
relative effect (direct/individual and indirect/spillover, respectively) that we propose. This is the reason behind our estimated model taking the form it does.
Descriptive Analysis
In this section we will perform a very brief descriptive analysis of the data set. This is mainly so as to motivate the more rigorous econometric analysis in the next section.
Turning first to (log) wages, we note from the table in Appendix B that the mean of wages in the non-union sample (as defined in the previous discussion, see above) is lower than that of the union subsample, pointing towards unions being a major component in the wage determination process, possibly through bargaining over firm rents and/or through adversely affecting labor turnover and wage negotiating costs and increasing productivity, as previously discussed. Further, we note that the wages of the union subsample fluctuates less than that of the non-union sector, in line with previous research finding that unions tend to generally decrease wage inequality, Standing (1992).
Somewhat puzzling, 16 percent of the union sample consist of managers, while this is only 8 percent in the non-union sample (as compared to 12 percent in the full sample).
While production workers seem to be more represented in the non-unionized sample (63 percent vs. 42 percent) the opposite is the case for administrative staff, where in the nonunion subsample 17 percent are from this occupational category, and only 9 percent in the non-unionized sample. While one may a priori expect the production workers to be the most heavily unionized occupational category, we know from the review of unionism in Ghana in section 2.1 that unionism is widespread across virtually all occupations and sectors. Surprisingly, most of the sample as well as the two subsamples has a permanent contract. Hence, including this as an explanatory variable may a priori appear fruitless due to the low variation in contract status. However, there may be a possibility of an indirect effect coming about via training, hence we propose interacting the variable for contract status with training (and since only around 30 percent of the sample has both a permanent contract and received training, this will likely yield some explanatory power due to the higher variation in this interacted variable).
A substantial fraction, 30 percent of the workers, are members of a labor union, so there is at least a potential of discovering a union relative wage effect coming through via individual union membership. Turning to the unionized sub-sample, we note that 60 percent of the workers of unionized firms are members of a union, leaving 40 percent of workers in the unionized sector as not being members of a trade union. The latter would seem (since 40 percent is a substantial fraction) to make a case for investigating whether there is a spillover effect to wages of non-organized workers in the unionized sector, also.
This issue is further explored in the econometric analysis of the next section.
In addition to this more descriptive evidence of possible structural differences between the union and nonunion sectors, we also provide a more rigorous test of whether such structural differences exist. This is done by applying the Mann-Whitney test for equality of two distributions, here, the union and non-union subsamples. For the vast majority of the variables, equality of the distributions of the union and non-union samples can be rejected. This points towards the existence of strong structural differences between the union and non-union part of the Ghanaian manufacturing sector. In turn, this motivates the more rigorous econometric analysis of union relative wage effects in the next section.
Union Relative Wage Effects and Union Membership in Ghana: Findings from the Econometric Analysis
In this section, we present and discuss the main findings of the empirical analysis. Our main focus is on union relative wage effects (see the Appendices for a complete presentation of all the findings).
Analysis of Wage Determinants, Full Sample with Union Dummy and Density

Variables Included
The first specification allows simultaneously for the union relative wage effect coming through via two distinct channels, namely individual union membership and sectoral union density, the latter allowing for a possible spill-over effect to non-members. The first thing we note is the very strong difference between the OLS and the quantile findings, see Appendix C1. Whereas the concave shape of the life-earnings profile that is, by now, considered a stylized fact in the literature, is apparent in the OLS findings (since, although the quadratic term is "zero" for practical purposes, it is statistically significantly different from zero, due to an extremely low standard error on the estimate) this is not so when considering the quantile regression findings (although the age term is borderline significant for the median regression).
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A second important discovery is the overwhelming statistical significance of all of the educational dummies when considering the OLS-regression findings. This contrasts with the quantile regression findings, which reveal that for the lowest quantile, there is no premium for education, except for professional education. The number of statistically significant educational earnings premiums increase when moving up along the earnings distribution, which seems in line with a conjecture of education being more important for the individuals in the higher end of the earnings distribution, since these jobs often times require more academic skills than the (often unskilled) jobs at the lower end of the earnings distribution.
Firm size consistently affects wages positively, both in the OLS-regression as well as in all the quantile regressions.
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An explanation for this could be an efficiency-wage argument, coupled with the monitoring costs of larger establishments, according to which higher wages leads to workers using more effort. And, since the costs of monitoring workers would seem to be larger, the larger the establishment, this effect should increase with firm size, as well.
There do not seem to be any substantial direct effects from tenure or from having a permanent contract, the latter being in line with the fact that the number of workers in the formal sector in Ghana is quite small, hence workers do not require compensation for permanent employment, they merely want to obtain formal sector employment in the first place. Also, the impact from training is negative. One interpretation is that workers carry the cost of the training themselves, and then later may receive a return from the investment (however, we cannot determine the timing of training and hence a possible future positive impact on earnings from the data alone).
However, there is a positive and statistically significant effect coming through from being both on a permanent contract and having been trained in the firm. This seems to indicate that once a worker is on a permanent contract and the firm has considered it "worthwhile" to let the worker undergo training, then there is a positive return. An interpretation of this is that the prospect of the returns from the investment in training being shared by the worker and the firm in the future (due to the permanence of the contractual relationship 13 ) leads the firm to carry some of the costs, i.e., changing the premium from being negative to being positive.
Moving to the findings that represent our main interest, we note the strong asymmetry in the union premium. The direct effect, coming through via union membership of the individual, is positive and significant for only the lower part of the distribution, confirming our conjecture that unions are mainly the "voice" for the workers at the lower end of the earnings distribution, typically low skilled workers. In addition to this, there is an extra union membership effect coming through via training. This seems to indicate that unions increase training, or, at the least, the returns to training. This finding is in line with, e.g., Booth and Chatterji (1998) and Booth, Zoega and Francesconi (1999) . The union density of the sector does not seem to influence wages directly, indicating lack of a direct spillover effect to non-union members. However, there seems to exist an indirect spillover effect, coming through via training: when the worker is trained, the degree of unionization in the sector affects individual wages positively, hinting at unions' bargaining power being able to extract some of the rents from training from the firm and subsequently sharing it with members. This effect persists at the higher end of the wage distribution, as well. Note that had we relied on the OLS-estimates only, we would have concluded the presence of only the indirect spillover effect, and thus, no direct effects from union membership. Clearly, this finding substantiates the importance and potential power of the quantile regression approach as an alternative, or, at least, a complement to the more traditional OLS-based analysis. From the t-tests of equality of coefficients across quantiles in Appendix D, we note that the hypothesis of equal coefficients is rejected for several of the variables. Once again, this points towards the appropriateness of the quantile regression approach.
Analysis of Wage Determinants for Unionized And Non-Unionized Forms Separately
As noted in the earlier discussion, there are potential problems with the above approach.
It can lead to bias, and, hence, lead to invalid conclusions with respect to the potential impact from unions in terms of a "union relative wage-effect". One way of dealing with this is to estimate the regressions for the union and non-union sectors separately if the data so allows: previously, it was rather unusual to have matched employer-employee data sets. Hence, when estimating the regression for the "union sector", one had to condition on individual union membership, hence the resulting two estimation samples would be of union and non-union members rather than the union and non-union sectors.
Again, this implicitly omits any potential for a spillover effect to non-union members, and thus, would likely lead to an upward bias in the estimated union premium. Since we have firm data also, we split the sample into unionized and non-unionized firms (since all of our four sectors have some union members, we cannot split across this dimension). To operationalize this, we let a firm be in the unionized sector if it had at least one worker that states individual union membership, otherwise they were taken to be non-unionized.
Hence, we allow for spillover effects to non-union members within the firm. Again, the findings from these regressions are too numerous to go through in detail so we will, again, highlight the most important findings; see Appendices C2 and C3 for the full results.
The first thing that begs recognition is the difference in the relative importance of the education variables as a wage determinant. In the non-unionized sector, education (apart from professional and university education) seems to be generally less important as a wage promoting factor, whereas formal education is a very important wage generating factor in the unionized sector, especially at the medium to high quantiles. One interpretation of this is that unions manage to force management to acknowledge formal education, possibly to an extent that may be out of line with productivity (judging from the fact that education has virtually no role to play in the non-unionized sector, i.e., in the absence of unions). However, it might equally well be a result of unions being able to extract and share the rents with members, with relative weights according to their educational levels, since in the absence of unions, workers are likely to be weak and without the bargaining power necessary to voice their demands.
Another thing to note is the fact that discrimination (favoring male workers) while being present in the non-unionized sector -as indicated by the strong significance of the gender dummy at the low and middle quantiles -is virtually absent in the unionized sector, since the gender dummy is only weakly statistically significant and only at the 23 median. This points to unions being important promoters of workers' rights among genders, i.e. among the workers themselves. This finding is in line with, e.g., Panagides and Patrinos (1994) .
The last thing we will note is the higher importance of permanent contracts in the unionized sector as compared to the non-unionized sector, since the "permanent contract" indicator variable is positive and statistically significant at five percent for all quantiles (as well as OLS) in unionized firms, whereas it is only marginally significant (and negative) at the median only in the non-unionized sub-sample. Again, this points towards the unions being able to bargain on behalf of workers who have committed themselves (or been offered) to working for the firm in the long term, although they themselves are not able to achieve recognition due to the small size of the formal sector, and thus, resulting high competition among workers for formal sector jobs. To the union, also, it seems more fruitful to bargain on behalf of the more permanently attached workers, since they are the ones more likely to also work in the future, and, hence, to remain members of the union (and note that these findings occur despite the fact that most workers have a permanent contract, as discussed earlier).
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We also calculate the union premium; this is calculated as the difference in the (OLS) parameter estimates for the unionized and non-unionized sub-samples, evaluated at the mean of the full sample, following Booth (1995) . We note that, in line with our previous discussion, there is a positive premium to women from being employed in the unionized sector (around five percent), as is also the case for permanently employed workers (around 85 percent). Lastly -referring to equation (8) above -evaluating the non-union sub-sample using the estimated union wage structure, i.e., "as if" it was unionized, further establishes the presence of structural differences between the union and non-union sections of the Ghanaian manufacturing industry in that for given characteristics, a worker in the union sector earns more than a worker in the non-union sector for "not unreasonable" levels of significance, i.e. above 7.5 percent.
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This finding indicates the existence of structural differences between the union and non-unionized part of the manufacturing sector, i.e., that unions do affect wages positively, which is also in line with our previous findings. From the t-tests of equality of coefficients across quantiles in Appendix D, we note that the hypothesis of equal coefficients is rejected for several of the variables. Once again, this points towards the appropriateness of the quantile regression approach.
Conclusion
This paper analyzes the earnings determinants in Ghanaian manufacturing, focussing on the impact of unions and the possible asymmetries of this impact across the earnings distribution. The channels through which we conjecture a potential union effect are twofold. First, we propose a direct effect through individual union membership. This is the standard "union premium" well known from the empirical literature on unions.
However, this does not take into account the possible spillover effects to wages of nonunion members. To incorporate a potential spillover effect, we allow unionism to potentially affect all workers, including a sectoral union density variable. In addition, we examine whether there may be an additional union effect coming through via training, as proposed by, e.g., Booth and Chatterji (1998) and Booth, Zoega and Francesconi (1999) , since the union may promote training to a degree over and above that of management, due to, for example, unions having a longer time horizon than management, which may merely maximize profits and stock values in the short term. We conjecture that the union effects are more likely to be present at the lower to medium quantiles of the earnings distribution, since unions are generally seen as -and increasingly perceive themselves as -proponents of workers' rights and earnings mainly for the poorer part of workers. Such a view would also be in line with previous research, which generally finds that unions reduce income inequality and reduce wage discrimination, Panagides and Patrinos (1994) .
While being of academic interest due to the relative skewness in earnings determinants studies since the majority of studies concern developed economies, and furthermore do so for the entire wage distribution, there are important policy issues Note that while a two-sided test fails to reject equality, this does not take into account that we really are interested in the one-sided alternative, which, thus, is the one we use (and which also yields more power). involved as well. Indeed, if unions affect wages positively, through the channels defined and discussed above, unions may promote a positive environment by affecting labor turnover and wage negotiation costs adversely, as well as promoting worker training, increased worker benefits and higher productivity, see Standing (1992) .
The main finding of the paper is a finding of distinct asymmetries in the effects of unions across the wage distribution of workers. The findings are consistent with a prior belief that unions mainly bargain on behalf of the workers at the lower end of the wage distribution. Further, we find, in addition to a direct union premium related to individual union membership an additional spillover effect to non-union and union members alike, coming through via the degree of unionization of the sector. Lastly, we find an additional indirect union effect coming through via training, interpretable as unions either promoting training and/or being able to bargain and subsequently share some of the rents obtained by firms with their members. While unions generally have only a short and controversial history in Sub-Saharan Africa, due to the continent relying heavily on smallholder agriculture combined with unions often being prohibited, the findings of this study indicate a role for unions in Ghana as being an effective "voice" for workers, and, possibly, also as promoting training and efficiency in terms of lowering turnover and negotiation costs between workers and management (the data does not allow a rigorous investigation of this latter issue, however). Lastly, evaluating the non-union sub-sample using the estimated union wage structure, i.e., "as if" it was unionized, further establishes the presence of structural differences between the union and non-union part of the Ghanaian manufacturing industry in that, for given characteristics, a worker in the union sector earns more than a worker in the non-union sector. In combination, the sum of our findings implies the existence of structural differences between the union and nonunionized segments of the manufacturing sector, i.e., that unions do affect wages positively.
While this study establishes important channels through which unions affect wages of manufacturing workers in Ghana, further research is required to shed additional light on the economic effects of unions. Do unions generate the rents that are subsequently awarded to union members through increased wages via adversely affecting labor turnover, wage negotiation cost and increasing productivity, or do they merely act as a "voice" of the union members via their bargaining power, thus extracting already existing Standing, G. (1992) 2 is pseudo-R 2 for the quantile regressions and adjusted R 2 for the OLS-regression, OLS-regression: F(27, 655) = 17.4, Prob > F = 0.000. The educational reference group is "no completed education". The occupational reference category is "production worker". Bold: Statistically significant at 1 percent; underline: Statistically significant at 5 percent; cursive: Statistically significant at 10 percent. Source: Regional Program on Enterprise Development for Ghana (Wave III, 1994 2 is pseudo-R 2 for the quantile regressions and adjusted R 2 for the OLS-regression, OLS-regression: F(26, 320) = 7.51, Prob > F = 0.000. The educational reference group is "no completed education". The occupational reference category is "production worker". Bold: Statistically significant at 1 percent; underline: Statistically significant at 5 percent; cursive: Statistically significant at 10 percent. Source: Regional Program on Enterprise Development for Ghana (Wave III, 1994 2 is pseudo-R 2 for the quantile regressions and adjusted R 2 for the OLS-regression, OLS-regression: F(26, 309) = 10.46, Prob > F = 0.000. The educational reference group is "no completed education". The occupational reference category is "production worker". Bold: Statistically significant at 1 percent; underline: Statistically significant at 5 percent; cursive: Statistically significant at 10 percent. Source: Regional Program on Enterprise Development for Ghana (Wave III, 1994) .
Appendix D Test of Equality of Coefficients Across Quantiles
Full Sample
Non-Union Subsample Union Subsample Variable/Quantile Q 0.1 /Q 0.5 Q 0.1 /Q 0.9 Q 0.5 /Q 0.9 Q 0.1 /Q 0.5 Q 0.1 /Q 0.9 Q 0.5 /Q 0.9 Q 0.1 /Q 0.5 Q 0.1 /Q 0.9 Q 0.5 /Q 0. Tests are one-sided t-tests, H 0 : coefficient(Q i ) = coefficient(Q j ), i,j=0.1, 0.5, 0.9; Bold: Statistically significant at 1 percent; underline: Statistically significant at 5 percent; cursive: Statistically significant at 10 percent. Source: Regional Program on Enterprise Development for Ghana (Wave III, 1994) .
